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ABSTRACT: 

PURPOSE: To prevent the splinters from scattering to 
outside by accommodating a 

vacuum rotary apparatus rotatably in an installation 
housing, by allowing the 

colliding splinters as product of breakage to rotate the 
whole vacuum 

apparatus, and thereby absorbing the energy given by the 
collision. 

CONSTITUTION: When a turbo-rotor 32 of a turbo type 
molecular pump 30 in a 

vacuum rotary apparatus 14 is damaged of any cause and goes 
into breakage, the 

rotation energy of this turborotor 32 is transmitted to the 
stationary part of 

this vacuum rotary apparatus so as to impart the impact 
force due to splinters 

collision to this stationary part. At this time, the 
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casing 25 of this vacuum 

apparatus 14 receives the rotational force owing to this 
collision of splinters 

to be put into rotation along with the above-mentioned 
molecular pump 30, and 

thus the energy given by the colliding splinters is 
absorbed. 
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Japanese Pa tent Laid-Open No. 151988/1984 

1 . Title of the Invention 

Fixing apparatus for rotary evacuation apparatus 

2. Claim(s) 

1 • A fixing apparatus for rotary evacuation apparatus 
comprising: a fixing housing mounted on a base pedestal 
comprising at least two separate segments hermetically coupled 
together for installing a rotary evacuation apparatus 
rotatably therein, and a coolant passage provided outside the 
fixing housing for cooling inside thereof, said fixing housing 
being connected to a vacuum source to maintain inside of said 
fixing housing at a negative or vacuum pressure. 
2 . A fixing apparatus according to Claim 1 , wherein said fixing 
housing comprises a bottomed-cylinder-shaped housing body and 
an upper lid hermetically coupled together, and said rotary 
evacuation apparatus is friction-fixed, rotatably about an . 
vertical axis within said fixing housing, to said upper lid 
and said bottom. 

3 . A fixing apparatus according to Claim 2 , wherein said rotary 
evacuation apparatus is friction-fixed resiliently by way of 
a metal spring to said upper lid and said bottom of said housing 
body . 

4 . A fixing apparatus according to Claim 2, wherein said upper 
lid of said fixing housing is formed with a plurality of gas 
chambers maintained at a negative pressure in operating said 



rotary evacuation apparatus, said respective chambers are 
covered by covers via seal packings and said covers bring said 
seal packings in press contact therewith by operation of 
atmospheric pressure in operating the rotary evacuation 
apparatus . 

5. A fixing apparatus according to Claim 2, wherein cooling 
flow paths are formed at the upper lid of the fixing housing 
and a bottom portion or a peripheral side of a housing main 
body and constant temperature water is supplied to the flow 
paths to thereby set inside of the housing to maintain at 
predetermined temperature. 

3. Detailed Description of the Invention 

(Technical Field of the Invention) 

The present invention relates to a fixing apparatus for 
rotary evacuation apparatus, particularly to a fixing 
apparatus for collectively fixing a plurality of rotary 
evacuation apparatus . 

(Technical Background of the Invention and its Problem) 

Generally, a rotary evacuation apparatus of this kind 
is built with a vertical type rotor and as shown by Fig. l, 
fixing of the rotary evacuation apparatus is carried out by 
fixing a lower end flange 2 of a rotary evacuation apparatus 
1 to a base pedestal 4 by anchor bolts 3 . The rotary evacuation 
apparatus 1 is connected to a vacuum apparatus 5 such as. a 



semiconductor fabricating apparatus or a space apparatus 
experiment apparatus via a connecting conduit 6 to thereby 
constitute a vacuum exhaust system. Further, when the vacuum 
apparatus 5 is maintained at a negative pressure, the operation 
is carried out by exhausting the vacuum apparatus 5 by operating 
a pump of the rotary evacuation apparatus 1 and an emergency 
shut valve 7 is provided at a middle of the conduit 6. a front 
end flange 6a of the conduit 6 is coupled by bolts to an upper 
end of the rotary evacuation apparatus 1 via a packing, not 
illustrated. 

Meanwhile, when a vacuum pump apparatus such as a 
turbo-molecular pump is used as the rotary evacuation apparatus 
1, it is necessary that, the rotary evacuation apparatus 1 is 
connected to a vacuum pump apparatus 8 at a successive stage 
via a connecting conduit 9 and by the vacuum pump apparatus 
8 at the successive stage, the rotary evacuation apparatus 1 
is exhausted to a vacuum range in which the turbo-molecular 
pump is operated. 

However, in such a vacuum exhaust system, when gas 
leakage is caused at the rotary evacuation apparatus 1 in the 
midway, it is requested that the leakage is detected, the 
emergency shut valve 7 is operated to close urgently and the 
vacuum state of the vacuum apparatus 5 is maintained such that 
the state is not rapidly lowered or deteriorated, however, when 
there causes operational failure in the emergency shut valve 



/ 
/ 

/ 



7 by failure of leakage detector or the like, the vacuum 
apparatus 5 cannot be maintained in the vacuum state. 

Further, in the case in which the rotor of the 
turbo-molecular pump is destructed, impinging impact by 
scattering destructed matters is effected and vibration by the 
impact is directly transmitted to a coupling portion 7a of the 
emergency shut valve 7 via the conduit 6 and bolt coupling force 
of the coupling portion 7a is slackened or lowered. When slack 
is caused in the coupling portion 7a of the emergency shut valve 
7, there poses a problem in which even when the emergency shut 
valve 7 is operated, vacuum of the vacuum apparatus 5 cannot 
be maintained or the like. 
(Object of the Invention) 

In consideration of the above-described point, it is 
an object of the invention to provide a fixing apparatus for 
rotary evacuation apparatus in which even when a rotor of a 
rotary evacuation apparatus is destructed, deterioration in 
a vacuum state of a vacuum discharge system is prevented 
beforehand and effectively and scattering of destructed 
matters to outside is prevented beforehand and firmly to 
thereby significantly improve safety with regard to 
destruction accident. 
(Summary of the Invention) 

In order to achieve the above-described object, 
according to the invention, there is provided a fixing 



apparatus for rotary evacuation apparatus comprising a fixing 
housing mounted on a base pedestal comprising at least two 
separate segments hermetically coupled together for 
installing a rotary evacuation apparatus rotatably therein, 
and a coolant passage provided outside the fixing housing for 
cooling inside thereof , the fixing housing being connected to 
a negative pressure source to maintain inside of the fixing 
housing at a negative or vacuum pressure. 
(Embodiment of the Invention) 

An explanation will be given of a preferable embodiment 
of the invention in reference to Fig. 2. 

Fig. 2 is a side view showing a fixing apparatus of 
rotary evacuation apparatus according to the invention and in 
the drawing, notation 10 designates a fixing housing of the 
fixing apparatus. According to the fixing housing 10, there 
is constituted a hermetically-sealed structure dividable in 
two in the up and down direction in which an upper lid 12 is 
hermetically sealed openably and closably to a top portion of 
a housing main body 11 constituting a shape of a bottomed 
cylinder via a packing 13 and in thefixing housing 10, a 
plurality of vertical type rotary evacuation apparatus 14, 14 
are rotatably contained. A flange lib is integrally formed 
at a bottom portion 11a of the housing main body 11 and the 
flange lib is fixed to a base pedestal 16 by anchor bolts 15. 
A flanges lid is formed also at a top portion of a peripheral 



side portion 11c of the housing main body 11, the upper lid 
12 is mounted on the flange lid and coupled thereto by fastening 
bolts or the like. 

Meanwhile, at a bottom portion of the housing main body 
11, there are formed recess type fitting portions 18 for fitting 
and supporting lower end projected portions (projected type 
fitting portions) 17 of the rotary evacuation apparatus 14, 
14 which are contained and the recess type fitting portions 
are provided in accordance with a number of the rotary 
evacuation apparatus 14, 14 which are fixed and installed. 
Also at the upper lid 12 of the fixing housing 10, recess type 
fitting portions 19 are similarly formed and projected type 
fitting portions 2 0 formed at upper ends of the rotary- 
evacuation apparatus 14 are fitted to the fitting portions 19. 
The plurality of rotary evacuation apparatus 14 held by being 
engaged with the two recess type fitting portions 19 in the 
fixing housing 10, are . urged by metal springs 21 and 
friction-fixed (held by friction contact) resiliently at 
predetermined positions in the fixing housing 10. 

An exhaust conduit 22 is provided at the fixing housing 
10 of the fixing apparatus, the exhaust conduit 22" is connected 
to a vacuum pump or the like forming a negative pressure source, 
not illustrated, and by operating the pump, air in the fixing 
housing 10 is exhausted and the housing is maintained at a 
negative pressure. When inside of the fixing housing 10 is 



exhausted to thereby produce negative pressure, the bottom 
portion 11a of the fixing housing 10 and the upper lid 12 are 
deformed to compress the metal springs 21 by the atmospheric 
pressure, as a result, friction-fixing force of the rotary 
apparatus 14 is increased and rotation of the rotary evacuation 
apparatus 14 around the vertical axes is restricted. 

According to the rotary evacuation apparatus 14 , a motor 
26 is contained at a lower portion at inside of a 
hermetically-closed apparatus casing 25. A rotor 27 of the 
motor 2 6 is mounted axially to a vertical type output shaft 
28. The output shaft 2 8 is rotatably supported by bearings. 
29a and 29b attached to an upper lid 25a and a bottom lid 25b 
of the apparatus casing 25. A pump such as a turbo-molecular, 
pump 3 0 is. provided at. an upper portion of the output shaft 
28. The molecular pump 30 is provided with multiple layers 
of guide vanes 31 fixed to an inner peripheral wall of the 
apparatus casing 25 and turbo rotors 32 opposed to the guide 
vanes 31 and the turbo rotors 32 are mounted axially to the 
upper portion of the output shaft 2 8 at pertinent intervals 
in the axial direction. 

Meanwhile, the upper lid 25a of the device casing 25 
of the rotary evacuation apparatus 14 is formed with an intake 
hole 33 and a delivery hole 34 and sides of the respective holes 
33 and 34 are communicated to an intake chamber 35 and a delivery 
chamber 36 in the device casing 25. Among them, the delivery 
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hole 3 4 is communicated with the delivery chamber 3 6 formed 
at middle of the device casing 25 via a delivery connecting 
type 37. Other sides of the intake hole 33 and the delivery 
hole 3 4 are communicated in air tight with an intake hole 3 8 
and a delivery hole 39 formed at the upper lid 12 of the fixing 
housing 10 via a intake packing 40 and a delivery packing 41 
in a cylindrical shape. The intake hole 3 8 and the delivery 
hole 3 9 are communicated respectively to an intake chamber 42 
and a communication chamber 4 3 and among them, the 
communication chamber 43 is communicated with an intake hole 
44 of the rotary evacuating apparatus 14 at a successive stage 
and a delivery hole 45 thereof is communicated with a delivery 
chamber 46. 

The intake chamber 42, the communication chamber 43 and 
the delivery chamber 4 6 are formed by partitioning a recess 
portion formed at an upper face of the upper lid 12 of the fixing 
housing 10 by partitioning walls 4 7 and covering the recess 
portion by a cover 4 8 from above. The cover 4 8 covers in air 
tight the respective chambers 42 , 43 and 4 6 by packings 4 9 and 
meanwhile., the intake chamber 4 2 is connected. to, for example, 
the vacuum apparatus 5 shown in Fig. 1 via a conduit 50. The 
delivery chamber 4 6 is connected to other vacuum apparatus (not 
illustrated) via a delivery conduit 51. The respective 
chambers 42, 43 and 46 are maintained at a negative pressure 
by operating the rotary evacuation apparatus 14 and therefore, 
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the packings 49 are deformed by receiving pressing action of 
the cover 4 8 by the atmospheric pressure to thereby enable to 
pressure-shield effectively gas spaces among the respective 
chambers . 

Meanwhile, outer peripheries of the fixing housing 10, 
for example, the bottom portion 11a and the upper lid 12 are 
mounted with cooling conduits 53a and 53b forming cooling flow 
path for cooling inside of the fixing housing 10. Among them, 
the cooling conduit 53a is provided at a recess portion formed 
at the lower surface of the bottom portion 11a of the fixing 
housing 10, removes heat generated by the wind loss and the. 
like of the motors , the bearings and the guide vanes of the 
rotary evacuating apparatus 14 and improves the safety of the 
rotary evacuating apparatus 14. In this case, lower portions 
of the rotary evacuating apparatus 14 are brought into direct 
contact with the bottom portion 11a of the fixing casing and 
upper portions thereof are brought into contact therewith via 
the cylindrical packings 4 0 and 41 and the metal springs 21 
and in both cases, heat from the rotary evacuation apparatus 
14 is transmitted by heat conduction and with regard to the 
heat, removal of the heat is effectively carried out by the 
cooling conduits 53a and 53b provided at the upper lid 12 and 
the housing bottom portion 11a. 

Next, an explanation will be given of operation of the 
invention . 
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The cover 48 attached with the conduits 50 and 51 
connected to a vacuum apparatus, not illustrated, is attached 
to the upper lid 12 of the fixing housing 10, the cover 48 is 
welded and fixed to the upper lid 12 and the intake chamber 
42, the communication chamber 43 and the delivery chamber 46 
are formed at inside thereof. Further, the cylindrical 
packings .4 0 and 41 are interposed in correspondence with the 
intake hole 38 and the delivery hole 39 provided at the upper 
lid 12, the packings 4 0 and 41 are attached to the upper lids 
25a of the rotary evacuation apparatus 14, the respective 
chambers 42, 43 and 46 are respectively communicated with the 
pump intake chambers 35 and the delivery chambers 36 of the 
vacuum evacuation apparatus 14 and, for example, two of the 
rotary evacuation apparatus 14 are contained in the fixing 
housing 10 rotatably in a series connected state and by 
friction-fixing (holding by friction contact). 

When electricity is conducted to the motor 26 in such 
a contained state, the motor 2 6 is started and the turbo- 
molecular pump 3 0 is operated as pump. By operating the pump, 
gas to be processed in a vacuum apparatus, not illustrated, 
is intaken into the conduit 50, the gas to be processed 
introduced into the conduit 50, is introduced from the intake 
chamber 42 provided at the upper lid 12 into the pump intake 
chamber 3 5 via the intake hole 38, the intake packing 4 0 and 
the intake hole 33 and is successively delivered from the 



delivery chamber 3 6 to the connecting conduit 37 by pump action 
of the molecular pump 30. The delivered gas is transmitted 
from the communication conduit 3 7 to the communication chamber 
43 via the delivery hole 34, the delivery packing 41 and the 
delivery hole 3 9 and is guided from the communication chamber 
43 to the intake side of the rotary evacuation apparatus 14 
at the successive stage. The gas transmitted to the rotary 
evacuation apparatus 14 is delivered by the pump action and 
the delivered gas is introduced from the delivery side to the 
delivery conduit 51 via the delivery chamber 46 and intaken 
to other vacuum apparatus . 

Now, when the turbo rotor 32 of the turbo-molecular pump 
30 of the rotary evacuation apparatus 14 is damaged by some 
cause and destructed, rotational energy reserved to the turbo 
rotor 32 is transmitted to stationary parts of the rotary 
evacuation apparatus 14, that is, the guide vanes 31 and the 
device casing 25 and exerts impact force by collision of 
des tructed ob j ects to the stationary parts . At that occas ion , 
the device casing 25 of the rotary evacuation apparatus 14 is 
friction-fixed rotatably to the fixing housing 10 and therefore, 
the device casing 25 is rotated along with the molecular pump 
30 by receiving rotational force caused by collision of 
destructed objects and the energy caused by collision of the 
destructed objects is absorbed. Therefore, the fixing housing 
10 of the fixing apparatus is transmitted with only attenuated 
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vibration force in impact force. Therefore, the impact force 
transmitted to the fixing apparatus including the conduits 5 0 
and 51 is sufficiently absorbed and moderated at the midway 
and the impact force loosening the coupling portions of the 
conduit 50 and causing leakage of the atmosphere, can 
effectively prevented from being produced. 

Further, with regard to loosening- of bolts which may 
occur in the rotary evacuation apparatus 14 or leakage caused 
by occurrence of cracks of the device casing 25, by previously 
holding inside of the fixing housing 10 at a negative pressure 
(vacuum) by a vacuum pump, not illustrated, even when the 
emergency shut valves attached to the respective conduits 5 0 
and 51 are not operated accidentally, adverse influence -can 
be prevented from being effected to connected other vacuum 
apparatus beforehand" and firmly. 

Meanwhile, in the case in which a bellows pump (not 
illustrated) is used for the rotary evacuation apparatus 14 
and pump operation is carried out by the bellows pump, even 
when bellows are destructed and leakage is caused, by 
maintaining inside of the fixing housing 10 of the fixing 
apparatus in a negative pressure (vacuum) state, adverse 
influence can be prevented beforehand from being effected on 
connected other vacuum apparatus . 

Further, by mounting the cooling conduits 53a and 53b 
at outer peripheries of the fixing housing 10 and flowing water 



at predetermined constant temperature (cooling water) such 
that influence is not effected on pump operation of the rotary 
evacuation apparatus 14 contained in the hermetically-sealed 
fixing housing 10 by atmospheric temperature at surrounding 
thereof , the atmospheric temperature can be maintained at a 
predetermined value and heat generated from the rotary 
evacuation apparatus 14 can positively be absorbed. 

Further, also in the case in which in operating the > 
rotary evacuation apparatus 14, destructed pieces of the rotor 
penetrate the device casing 25 and are scattered, the scattered 
objects can be received by and contained in the housing 10 and 
therefore, a concern of deteriorating the safety by. scattering 
the objects to outside of the fixing apparatus can completely 
be removed . 

Further, although in explaining the embodiment of the 
invention, an explanation has been given of the fixing housing 
having the two division structure, the fixing housing may be 
of a three division structure separately provided with an upper 
lid, a barrel portion and a bottom lid or may be of still other 
divisions structure. 
(Effect of the Invention) 

As has been described above, according to the fixing 
apparatus for rotary evacuation apparatus of the invention, 
the fixing housing is hermetically sealed to be dividable at 
least in two, the rotary evacuation apparatus are rotatably 
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contained in the fixing housing, inside of the fixing housing 
is maintained in negative pressure or vacuum by a vacuum source 
and therefore, even in the case in which the rotor of the rotary 
evacuation apparatus is damaged and destructed, scattered 
objects caused by the destruction collide with stationary parts 
of the rotary evacuation apparatus and rotate a total of the 
rotary evacuation apparatus, thereby, energy by collision can 
be absorbed and therefore, impact by collision can be prevented 
beforehand from being directly transmitted to outside. 
Therefore, loosening of. coupling portions of conduits 
connected to the fixing apparatus or leakage of gas can be 
prevented and further, since inside of the fixing. housing is 
maintained in negative pressure or in vacuum, even when gas 
leakage is accidentally caused in the rotary evacuation 
apparatus, the vacuum discharge system can be maintained in 
a sufficient vacuum state and deterioration of the vacuum state 
can be prevented beforehand and firmly. 

Further, even when the rotor of the rotary evacuation 
apparatus is destructed and destructed objects thereof are 
scattered by breaking the device casing, the scattered objects 
can be received by the fixing housing and can be contained in 
the housing and accordingly, the scattered objects can 
effectively prevented from being scattered to outside and the 
safety and healthiness of the apparatus can significantly be 
promoted. 
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Further, by forming flow paths for cooling inside of 
the housing at outer peripheries of the fixing housing and 
flowing constant temperature water (cooling water) to inside 
of the housing, to thereby positively cool inside of the housing, 
the rotary evacuation apparatus contained at the inside can 
' be prevented from being burnt or the like. 

Furthermore, by maintaining inside of the fixing 
housing in negative pressure or in vacuum, the rotary 
evacuation apparatus contained in the fixing housing are 
pressed and friction-fixed by utilizing the atmospheric 
pressure and accordingly, the structure, of fixing the rotary 
evacuation apparatus by friction can be . simplified and can 
firmly be. fixed and accordingly, the structure is economical. 

4. Brief Description of the Drawings 

Fig. 1 is a view showing a conventional structure of 
fixing a rotary evacuation apparatus integrated to a vacuum 
discharge system and Fig. 2 is a side sectional view showing 
a preferable embodiment of a fixing apparatus for rotary 
evacuation apparatus according to the invention. 
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